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Introduction
Although it is widely accepted that there are socioeco-nomic inequalities in oral health status 1, 2) , the importance of dental attendance has been emphasized since decreased utilization of dental care services and lack of access to dental treatments have more negative consequences on oral health status than socioeconomic disadvantage itself 3) . Dental service utilization acts as a mediator in the relationship between individual's socioeconomic status and oral health consequences 4) .
Interestingly, it has been suggested that determinants of health are different from determinants of health inequalities.
Dental care utilization has been associated with perceived need for dental care in a number of cross-sectional and longitudinal studies 5, 6) . Additionally, it has been suggested that the perceived need for dental treatments plays a key role in whether people in general will seek dental care services 7) . In particular, unmet dental care needs may be the main factor contributing to poor oral health since oral health problems such as dental caries or periodontal diseases will not get better, if they are not treated 8) .
In previous studies, unmet needs for dental treatments were defined as the condition of being in need of dental care but unable to receive appropriate services, and several factors such as dental insurance, income, language skill and ethnicity were found to be main contributors to unmet dental care needs [9] [10] [11] [12] . The primary predictors of unmet needs for dental treatments were identified as lack of dental insurance and low income 13) , and cost in accessing dental cares 12) . These factors are closely related to each other and act as a barrier to achieving good oral health.
From the year of 2000, the Korean Ministry of Health and Welfare started to survey dentate status and attitudes toward oral health among the Korean population at the intervals of 3 years. Unmet dental care needs have been investigated since 2006. However, information on unmet dental care needs for the adult population was not included in the KNOHS 2010, 2012, and 2015.
Until now, several studies have considered patients' perceived dental needs to identify the potential factors leading to unmet dental care needs 14, 15) and to assess their influences on dental care utilization 16) and oral health related quality of life 17) .
Few studies have evaluated the effect of patients' perceived unmet dental care needs on oral health status among the adult Korean population. Therefore, this study aimed to demonstrate the prevalence of and the reasons for unmet dental care needs, and evaluate the association between unmet needs for dental treatments and DMFT scores by using a national representative sample from the adult Korean population. All participants provided written informed consent.
Materials and Methods

Study population
Data collection
Unmet dental need were evaluated by using the following questions: "During the past 12 months, was there any time when you needed dental care but did not receive it?" and "What is the main reason why you did not receive dental care?" The following options were provided as the reasons for unmet dental needs: economic problems, living far from the dental clinic, unable to take time off from work, difficulty with mobility owing to poor health, childcare, low priority, and fear. These seven reasons for unmet dental care needs were classified into four categories: low priority, economic problems, restrictions due to personal factors (i.e., difficulty with mobility, child care, and fear), and restrictions due to social factors (i.e., lives far from the dental clinic and unable to take time off from work).
Statistical analyses
Data analyses were performed by using SAS 9.4 (SAS Institute Inc., Cary, NC, USA). Sample weights were used to account for the national complex sampling design. To identify the characteristics of the study population and the prevalence of and the reasons for unmet dental needs, unweighted number, weighted percent, and P-value were estimated from Surveyfreq procedures. The average DMFT scores and each of their components such as DT, MT, and FT depending on the prevalence of and the reasons for unmet dental needs were estimated with weighted mean and weighted standard deviations by using Surveymeans procedures. The first null hypothesis was that oral health status will not differ subjects with unmet needs for dental treatments to those without unmet needs for dental treatments. The second null hypothesis was that oral health status will not be different according to the reasons for unmet dental needs. To assess the association between unmet needs for dental treatments and the DMFT scores, four linear regression models were built: the model 1 presented the crude association; the model 2 was adjusted by age; the model 3 was adjusted by education and income as well as age; and the model 4 was adjusted by all confounders together such as age, education, income, daily tooth brush- ing frequency, and the time of last dental visit. The regression coefficients and P-values were calculated using by Surveyreg procedures.
Results Table 1 shows the characteristics of the study population with or without unmet needs for dental treatments. The average age of the population was 42.5 years (a range, 18-91 years). The prevalence rate of unmet needs for dental treatments was 34.7% (n=1,378). There is a greater chance of having unmet dental care needs in all income groups except for the highest one (P<0.01). Subjects with unmet dental care needs were located in the city, yet those without unmet dental care needs were prominent in a rural area (P<0.01).
Smokers
were dissatisfied with their dental treatment needs than their counterparts (P<0.05). Subjects whose purpose of the recent dental visits was a treatment were more likely to have unmet needs for dental treatments (P<0.01) ( Table 1) .
The reasons for unmet dental care needs were as follows:
economic problems (38.6%), the inability to take time off from work or school (23.7%), a low priority (19.3%), and fear (7.8%) ( Fig. 1) .
The first null hypothesis was rejected. The average DMFT scores were higher in the participants with unmet needs for dental treatments (7.57) than in those without unmet needs for dental treatments, with a marginal significance (7.17, P= 0.05). The average number of DT was significantly higher in the group with unmet needs (1.00) than in the group without unmet needs (0.39), whereas the average number of FT was lower in the former (4.13) than in the latter (4.54, P≤0.01) ( Table 2 ).
The proportions of subjects who reported a low priority, economic problem, restrictions due to personal factors, and restrictions due to social factors as the reasons for unmet dental needs were 20.3%, 40.3%, 26.0%, and 13.4%, respectively.
The second null hypothesis was also rejected. The average DMFT scores were significantly different depending on the reasons for unmet dental needs (P<0.01), and subjects with Restrictions on social factors included living far from the dental clinic and the inability to take time off from work.
an economic problem had the highest DMFT score. The number of DT was significantly higher in participants with restrictions due to social factors (1.27), yet this was lower in participants who considered dental treatment a low priority (0.68, P<0.05). The MT and FT scores were remarkably high in respondents who had an economic problem. However, only the MT scores were statistically significant (P<0.01) ( Table 3) . Table 4 shows the estimated regression coefficients for the association between unmet needs for dental treatments and the DMFT scores. In the crude association, individuals with unmet needs for dental treatments were likely to have DMFT scores that were 0.39 higher than those without unmet needs for dental treatments. The former was likely to have 0.61 higher DT, 0.19 higher MT, and 0.40 lower FT scores than the latter, but the regression coefficients were only significant for the DT and FT scores (model 1 
Discussion
According to previous studies, the prevalence rates of unmet needs for dental treatments vary from about 20% to 32% 12, 13) . National studies have confirmed the various consequences of unmet dental care needs; e.g., 19% of Korean adolescents reported having unmet needs for dental treatments 20) and 37% of Korean adults reported having unmet needs for dental treatments 21) . Jeon et al. 21) aimed to determine the fac- Tanzanian study reported that 43% of those with unmet needs for dental treatments received problem-oriented dental care 7) .
Moreover, the cost of dental treatments has been identified as a barrier to obtaining health care services 22) . In our analyses, the prevalence of unmet needs for dental treatments was lower in the Korean population (34.7%) than in the Tanzanian population. Both studies commonly reported a disadvantaged economic status as a main reason for unmet dental needs.
The present study confirmed that the average DMFT scores were higher in subjects with unmet needs for dental treatments than in their counterparts. The main difference in the DT scores between the two groups led to a significant difference in the DMFT index. After adjusting for all confounding variables, individuals with unmet needs for dental treatments had significantly high DT and MT indexes. A longitudinal study of Hong Kong residents 23) showed that dental visitation was associated with a perceived need for dental fillings, not the baseline number of DT. Additionally, results from studies in developed and developing countries 7, 17, [24] [25] [26] showed that pain relief is one of the main reasons for self-reported treatment. Consequently, limited access to oral health services are often associated with teeth being left untreated, which results in subsequent extraction of these teeth because of pain or 27) ; this is consistent with the results of the present study, which showed that the DT index was significantly different between individuals with and without unmet needs for dental treatments.
The highest MT scores were observed in individuals with economic problems, which accounted for the largest proportion of the difference in the DMFT scores according to the reason for unmet dental needs. Financial limitations limit access to health care services and contribute to health inequalities. Although people with socioeconomic disadvantages had a need for dental care, were not afraid to undergo dental treatment, and had the time to access dental treatment, they did not do so due to their economic limitations 3) . Moreover, persons with a perceived need for dental treatment and poor oral health may avoid dental visits because they fear the cost of dental treatment, are anxious about the pain associated with treatment, or are concerned about criticism from dentists because of their poor oral condition 28) . Heft et al. 14) reported that those who seek only problem-oriented care and those who are unable to afford an unexpected $500 dental bill, report a greater perceived need for care and greater current need for care. Interestingly, Baldani et al. 29) reported that children whose caregivers responded that their child has oral health problems were likely to never have visited a dental clinic. Delayed dental care contributes to lost time, which can be important for treating natural teeth for preservation, which results in poorer oral conditions, as this was indicated by the increased MT index among people with a disadvantaged economic status in our study.
Indeed, 1,445 participants who had visited a dental clinic within 1 year responded to the question that asked about the purpose of their last dental visit (i.e., prevention or treatment).
It is likely that important information needed to interpret the current results is missing since the dataset missed the remaining respondents who did not answer the question about the purpose of their last dental visit (n=2,438). Nevertheless, only 14% of 402 subjects with unmet needs for dental treatments had recently visited a dental clinic for the purpose of prevention, whereas 23% of 1,043 subjects without unmet needs for dental treatments visited a dentist for the same purpose.
These results indicate that some of the study population who had experienced unmet needs for dental treatments may have regarded dental care as being necessary to receive problemoriented treatment compared to their counterparts.
To our knowledge, this study is the first trial to focus on unmet needs for dental cares and their association on the DMFT scores by using a large national sample of Korean adults. The main problem with this cross-sectional study was that information on individuals' perceived dental care needs collected at the time of the survey may be insufficient for explaining their oral health status. Moreover, our method of evaluating unmet dental care needs may be insufficient since only one question was used to assess this factor. Clarifying the frequency of unmet needs for dental treatments of subjects during the study period would make it possible to more accurately estimate the oral health outcomes caused by unmet needs for dental treatments. Anderson's behavioral model 30) demonstrated that the perceived needs for dental treatment directly and indirectly affect an individual's oral health status.
Thus, it is necessary to clarify the direct and indirect effects of unmet needs for dental treatments on an individual's oral health status by investigating critical variables on causal pathways among perceived dental needs, dental care utilization, and oral health status.
Further studies are needed to compensate for the limitations of this study in regard to information on unmet needs for dental treatments. The authors hope that the present method of assessing unmet needs for dental treatments may help develop questionnaires for measuring the needs for dental treatment accurately, and determine the causal effect of unmet needs for dental treatments on individuals' oral health status.
Conclusions
The prevalence of unmet needs for dental treatments was 34.7% among the adult Korean population. The primary reason for unmet dental needs was economic burden (38.6%).
After controlling for all confounding factors, Individuals with unmet needs for dental treatments were likely to have 0.58 more decayed teeth and 0.27 more missing teeth than those without unmet needs for dental treatments in Korean adults.
The findings of the present study indicate that unmet needs for dental treatments are significantly related to poor oral health status and unmet dental care needs can be one of the independent risk indicators for oral health status.
